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Only when the precipitation of the ferrite in these regions has gone so
far as to cause the carbon concentration in the neighboring austenite to
rise above 0.35 per cent, does the newly separating ferrite form directly
as alpha iron, taking the lamellar form which characterizes all the ferrite
which forms in the regions to be examined in the following section, (6).

(&) Alpha iron separates directly as such in the regions where the con-
centration of carbon in austenite is greater than about 0.35 per cent. As
has been remarked many times, alpha iron assumes a characteristic lamel-
lar form, which appears in microscopic sections as commonly observed
needles, more or less well developed.

Such needles are exactly those which give rise to the so-called "Wid-
manstattian structure" when they are highly developed.

3. As a deduction from the entire foregoing argument, it is clear that
the relative division of ferrite between the network and the independent
crystallites depends upon the heterogeneity of concentration in the 7
solid solution, upon the velocity of cooling of the metal and upon the
nature of the steel.

If the non-uniformity of chemical composition remaining in the aus-
tenite after normalizing is still great, although less than that degree which
would cause substantially all the ferrite to become part of the meshes of
the reticular structure, the amount of ferrite in the network will be larger
than that existing as independent crystals in the final complex structure.
The contrary ratio will obtain if heat treatment has more effectively
smoothed out the original heterogeneities in the 7 mixed crystals.

In the same way, and other conditions being equal, the proportion
of ferrite in the network will be larger than in independent crystals, the
slower the cooling of the system. It is particularly necessary however
that the heterogeneities of chemical composition in the austenite be
exactly equal in comparative specimens.

Finally, the relation between the two portions of the ferrite varies
widely with the nature of the steel, always considering other conditions
are equal.

Although the considerations of average chemical composition of the
metal are of the highest practical importance, it is not possible to enter
into a detailed discussion of them. I will content myself with pointing
out a fact which, after all, could clearly be deduced from what has been
seen in Part II: that the proportion of ferrite finally existing in indepen-
dent crystals is higher, the greater the frequency of the crystallization
centers forming in the austenite under given conditions of cooling. Now,
it is known that this frequency is a specific character of each solid solu-
tion, and therefore of each steel.

141. We have already seen a characteristic example of the facts in-
dicated in the previous section in the study of the 2-per cent, nickel steel
examined in the preceding chapter. This metal belongs to one of the cate-